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Outline
§Passive and Active Stormwater Management
§Real-Time Controls and Monitoring
§GI Applications and Performance Results
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Active Stormwater Control
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Active Control System – OptiRTC

A cloud-based suite of computing services that provides
automated real-time control and data management solutions for

a wide range of environmental applications.
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Smart System Control Logic

If X then Y
§ If a storm is predicted open valve
§ This will lower water surface elevation in system during dry

weather
§ When the rain begins          close valve
§ This will hold water in the system during wet weather

§ Otherwise retain water level in system to:
§ …hold water for potable reuse
§ …maximize infiltration
§ …maximize water quality



Smart Stormwater Control

Technology Applications
§ Advanced rainwater harvesting
§ Retention and detention systems
§ Controlled underdrain bioretention
§ Active porous pavement systems
§ Active blue and green roofs



Technology Application:
Advanced Rainwater Harvesting



Smart Stormwater Control

§ Advanced rainwater harvesting
§ Predictive retention and detention systems

using precipitation forecasts



Advanced Rainwater Harvesting
System Concept

Goal: Storage for both effective wet weather control and on-site use



System Description
§ Cistern installed to store runoff and make available on-

site
§ Web-based precipitation forecasts are used to

automatically control releases to downstream BMPs
(e.g., infiltration/bioretention) or MS4

Advanced Rainwater Harvesting System
Conowingo Elementary School



Conowingo ARH – Dashboard
System Behavior Week of 5/30/2015



Conowingo ARH – Dashboard
System Behavior Week of 5/30/2015



How much of a difference can these
systems make??

Active
System

Passive
System

Overall Wet Weather
Volume Reduction 86% 21%

Mean Peak Flow
Reduction 93% 11%

Overflow Frequency 18% 58%
*DeBusk, 2013

Advanced Rainwater Harvesting System from NC State install:



DC Firehouse – Active Cisterns



Advanced Rainwater Harvesting: EH #3
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Advanced Rainwater Harvesting: EH #25
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Technology Application:
Smart Detention/Retention/Flood Control

Retrofits



Brooklyn Botanical Garden –
Smart Control for CSO Mitigation
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Water Garden: Water Level Control

Low Low Water
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Maximize volume available for stormwater storage



§ Outlet Control Structure Retrofit
for Water Quality Enhancement

§ Balance Flood Control and Water
Quality

Dray Pond Retrofit

Pond/Flood Control Retrofit



Technology Application:
Controlled Underdrain Bioretention



Maximize Infiltration, minimize bypass, and achieve
water quality targets

Controlled Bioretention Underdrain

Bioretention site rendering



Smart Stormwater Control

Controlled bioretention Underdrain



Technology Application:
Active Porous Pavement



Actively Controlled Porous Pavement
City of Omaha, NE
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Technology Application:
Active Green Roofs and

Blue Roofs



Active Green Roof, Pennsylvania
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Dashboard SAP Green Roof



Dashboard SAP Green Roof



Summary and Closing Thoughts

§ Smart systems provide the opportunity to:
§ …to control the way systems function based on the

event it is managing at any given time
§ …to change the ways we are managing stormwater in

real-time – which may become more important for
climate change resiliency

§ …to implement low cost retrofits on existing
infrastructure for improved performance

§ …to use low cost, reliable, and highly functional
sensors and sensor platforms to ensure systems are
functioning as designed and to inform maintenance
on GI systems



Thank You NEWEA!


